BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and are provided with free text boxes to elaborate on their assessment. These free text comments are reproduced below.
4.
The cross-level interaction between individual and area level SES is interesting because most studies do not have sufficient power to detect such effects, because of insufficient numbers of poor people in rich areas and vice versa. A strength of your study is to resolve this issue. Although cross-sectional, the findings are not consistent with the social drift hypothesis, that people with psychosis would drift into poorer areas, since people of low SES are more at risk of psychosis in richer areas of your study. Some comment on the potential importance of this finding would strengthen the paper.
5. Ascertainment of diagnoses: the abstract is vague on this, and should state that a screen followed by clinical diagnosis was used. How reliable were the clinical diagnoses between raters? If unknown, acknowledge this limitation. Is the WHO-DAS a valid assessment in the context of psychosis/schizophrenia? This is unclear. What ICD-10 diagnostic categories were included in this sample?
6. The language around psychiatric disabilities should be reworded i.e. in English "psychiatrically disabled" would not be considered acceptable nomenclature; instead you might say "people meeting thresholds to indicate psychiatric morbidity/difficulties" 7. There are some vague and unclear ideas presented in the paper. i.e. a. P4, line 8 "Accumulating evidence reported systematic disparities…" -What kind of disparities? b. P4, line 14 "…completely health care system…" -unclear in this context c. P4, line 16-17 "…the availability of tobacco and fast food.." -I don't think either of these factors have been definitively linked to schizophrenia risk, especially the latter d. P4, line 21 "The linkages of area-level SES to health was dependent of individual SES" -vague. What type of health? e. P4, lines 21-24 "However, it is not yet clear…" -the two parts of the sentence effectively say the same thing twice and could be shortened 8. P4, Line 36-37 -Caution with the use of the word "prevent" -this implies causation which cannot be established from this study 9. P5: A multistage cluster randomized sampling strategy was used in the survey. Were design weights used in the analysis stage? If not, why not? 10. P5, lines 36-41, and P6, lines 1-7 -these two paragraphs largely duplicate each other and one should be removed 11. P6, line 16 "…they loaded highly onto a single factor" -please present evidence of this in a supplemental table 12. P6, line 20 -Individual SES included household income, but was this standardized for household size? A household income of 5000 yuan might have very different meaning for a 1-person household vs. a 10-person household.
13. P6: I was unclear how years of education was combined with qualification status to produce a score -aren't these collinear to start with i.e. someone with a PhD will, by definition have about 20 years of education (in the UK system, assuming they started at 4 years old and continued directly through to PhD), whereas someone leaving with high school qualifications would have about 12.
14. P6: Is having a spouse (or not) a risk factor for schizophrenia or is it likely to be attributable to reverse causation? 15. P6: Rural vs. urban is undefined in the manuscript and this should be corrected.
16. P6: Since households were recruited as part of the survey design, could household not have been specified in the model as a third level (individuals>households>counties)? This would have, almost uniquely, allowed the authors to partition out variance in schizophrenia risk due to each level -households are typically overlooked in most psychosis research of place effects.
17. Table 1 could be improved by showing the sample  characteristic differences between those with and without  psychosis 18. P7: In the descriptive statistics, please provide more details of the sample such as sex %, median age (with IQR) and so on.
19. P7, lines 6-8: These lines are confusingly written and require some attention. Means should also be presented with S.D. in the text. If the variable is not normally distributed means are unsuitable summary measures. 20. P8, lines 11-13: "…people in lower SES circumstances tend to have better tolerance and acceptance of the behavioural and social aspects of the disorder." Even if this is true, it could not explain the differential case ascertainment in your survey which was done by screening of individuals followed by a psychiatric evaluation.
21. P8, lines 14-17 -I did not understand this point 22. P8, lines 19-20 -"Lower SES individuals may not obtain the health benefits of living in advantaged areas" -this may be true, but in your study, higher SES people did not benefit either -their risk of schizophrenia was also increased in high SES areas, so this does not seem to follow.
23. P8, line 32-33 "…which is representative of 1.9m people in China". It is true that a sample is representative of itself, but is this sample representative of the wider Chinese population?
24. More description of the Hukou system is required for the unfamiliar reader 25. P9: You state that substance misuse and family history were not available "from the denominator sources" -do you simply mean from the survey itself, which would have provided the denominator?
If accepted, BMJ Open should provide assistance with copyediting to ensure the English is in house-style. It may not be reasonable to use "social causation" to explain the episode of schizophrenia in this study, "social drift" may be better to explain the relationship between schizophrenia and SES. 4. English of this manuscript should be improved. For example, Page 3: "Although population migration was restricted from…"; "Longitudinal research is to understand …"; and et al.
REVIEWER

VERSION 1 -AUTHOR RESPONSE
Response to Reviewers
Reviewer #1
Question 1: The scale of this cross-sectional survey is truly impressive and has the potential to inform our understanding of the relationship between psychotic disorders and social determinants of risk. Of course, the study is cross-sectional, and bounded by the caveats that come with that, which the authors generally acknowledge in their manuscript. The paper does raise a number of questions which need answering before it could be considered acceptable for publication. This makes this peer review long, but I believe these challenges are important, and addressable.
Response: Thank you so much for your excellent points. We have thoroughly revised our manuscript according to your comments and suggestions. More details were presented in the revised manuscript.
Question 2: One of the most unusual findings from the paper was that areas with higher levels of SES had higher prevalence of schizophrenia. This contradicts most of the research on this topic and should be discussed. The interaction shows that this effect is more pronounced for people of low individual SES, but it appears to be present for the high SES group too. What are the potential reasons for this? It could be genuine, or it could be artefactual. I like the authors' explanation of higher mortality rates amongst people with prevalent schizophrenia in low SES areas as a form of case ascertainment bias. But could there also be other response biases at play, whereby people with schizophrenia in lower SES communities are less likely to have participated in the survey? These people may have been more likely to be living alone in low SES areas, and therefore less likely to respond to the surveyors. In high SES areas, if better family support led to greater participation, this could explain the effect. This would be consistent with the unusual observation that people with schizophrenia in this sample were almost 3 times more likely to be married. This is unusual in a Western context, and perhaps in a Chinese one, and deserves further comment. It may indicate that married people with psychosis are more likely to be picked up by the survey than single (isolated) people. Some further data to help understand this issue would be useful, including details of the overall response rate to the survey, and whether this differed by area-level SES.
Response: Thank you so much for your points. We are in full agreement with your comments and suggestions about the potential reasons of areas with higher levels of SES had higher prevalence of schizophrenia. We did a supplementary analysis about the distribution of the married status of schizophrenia patients in different socioeconomic status areas. This result showed that married schizophrenia patients in lower SES areas are more likely to be picked up by the survey than single people (59.37% in lowest SES areas vs. 40.63% in highest SES areas) (Appendix table 1).
Question 3: Please provide more details of a county in the Chinese context when first introduced. What is their mean/median population size? Are these meaningful area-level units in terms of aetiological theory?
Response: Thank you so much for your excellent suggestions. Counties are the very meaningful area-level units for public health research and policy making in China. There is 2856 counties in China, and the mean population size of the counties is about 500,000. As the particularly important administrative unit in China, county-level district is the lowest most basic layer at which the public health policy functioned. Studying the schizophrenia issues at county-level may make a contribute to improve the promotion of psychiatric policies in China. Previous study has researched the social determinants of suicide at county level in China, which provided the locally nuanced information on sociodemographic characteristics to inform prevention and control suicide (Liu, S. at al. Psychological Medicine, (2015) , 45, 3259-3268).
Question 4: The description of the exposure variables (individual and area-level SES) need to be made more clear. What is the range for these variables? It is unclear how the variables are constructed and what a unit change in the exposure really means. One way of presenting the variables would be to z-standardise the final individual-and area-level exposures so both were reporting the OR associated with a 1 s.d. change in the exposure. This would also allow you to calibrate the presently unsafe conclusion that the individual level SES variable had a larger effect than the area level one on schizophrenia risk (though this is probably true).
Response: Thank you so much for your excellent points. Firstly, we have revised the description of our exposure values in the section of methods. For area-level SES, we calculated z-scores for each variables from 2000 census, and summed them into an overall index to represent area-level SES. Area-level SES has a mean of zero and SD of 3.38, and the range of area-level SES is -9.58 to 10.29, and higher values reflect higher area-level SES. For individual-level SES, it was defined as a summed of z-scored of educational attainment and household income per capita. The range of individual-level SES was -2.69/20.62, with a mean of zero and SD of 1.67. Higher values on the composite score reflected higher level of SES. Secondly, we revised the description of presenting the final individualand area-level exposures in Results section.
Question 5: The cross-level interaction between individual and area level SES is interesting because most studies do not have sufficient power to detect such effects, because of insufficient numbers of poor people in rich areas and vice versa. A strength of your study is to resolve this issue. Although cross-sectional, the findings are not consistent with the social drift hypothesis, that people with psychosis would drift into poorer areas, since people of low SES are more at risk of psychosis in richer areas of your study. Some comment on the potential importance of this finding would strengthen the paper.
Response: Thank you so much for your suggestions and comments. We have already added some comments about the potential importance of our findings in the section of Discussion.
Question 6: Ascertainment of diagnoses: the abstract is vague on this, and should state that a screen followed by clinical diagnosis was used. How reliable were the clinical diagnoses between raters? If unknown, acknowledge this limitation. Is the WHO-DAS a valid assessment in the context of psychosis/schizophrenia? This is unclear. What ICD-10 diagnostic categories were included in this sample?
Response: We are very sorry about we did not make the description clear. WHO-DAS has been validated among patients with mental disorders (Ulug B, et al, Türk Psikiyatri Dergisi 12:121-130, 2001 ). The ICD-10 code F20 diagnostic criteria have been widely used in the ascertainment of schizophrenia among Chinese people and have presented satisfactory reliability and validity. We have added the statement that a screen followed by clinical diagnosis was used in Abstract and more details about unknown of the reliable for clinical diagnoses between raters in Limitations. Further, we have revised the assessment of schizophrenia and the details of WHO-DAS and ICD-10 to make it clear. More details can be found in the section of Methods.
Question 7: The language around psychiatric disabilities should be reworded i.e. in English "psychiatrically disabled" would not be considered acceptable nomenclature; instead you might say "people meeting thresholds to indicate psychiatric morbidity/difficulties".
Response: Thank you so much for your points. We reworded the "psychiatrically disabled" into "disabled with mental disorders". Disabilities with mental disorders was defined as persons who were affected by psychiatric disorders for more than 1 year and experienced disturbance in cognition, emotion, and behavior that had impacted on their daily living activities and social participation. If that is unsuitable, please told us.
Question 8: There are some vague and unclear ideas presented in the paper. i.e. a. P4, line 8 "Accumulating evidence reported systematic disparities…" -What kind of disparities?
Response: Thank you so much for your points. These disparities are social disparities. We have already added the details of the disparities in the manuscript.
b. P4, line 14 "…completely health care system…" -unclear in this context
Response: Thank you so much for your suggestions. We have revised this unclear sentence into "better health care system" in this manuscript.
c. P4, line 16-17 "…the availability of tobacco and fast food.." -I don't think either of these factors have been definitively linked to schizophrenia risk, especially the latter Response: Thank you so much for your points. The survey first identified individuals who were disabled with mental disorders, and then diagnosed schizophrenia among the disabled individuals. The question of "…the availability of tobacco and fast food.." was used to screen individuals who were disabled instead of identifying schizophrenia. We are very sorry about the unclear description previously. We have already revised the assessment of schizophrenia in this version of manuscript.
d. P4, line 21 "The linkages of area-level SES to health was dependent of individual SES" -vague. What type of health?
Response: Thank you so much for your points. We have added the details of the type of health (mental health) in the manuscript.
e. P4, lines 21-24 "However, it is not yet clear…" -the two parts of the sentence effectively say the same thing twice and could be shortened
Response: Thank you so much for your suggestions. We have revised these sentences. More details could be found in the manuscript.
Question 9: P4, Line 36-37 -Caution with the use of the word "prevent" -this implies causation which cannot be established from this study
Response: Thank you so much for your suggestions. We have revised this inappropriate statement in the manuscript.
Question 10: P5: A multistage cluster randomized sampling strategy was used in the survey. Were design weights used in the analysis stage? If not, why not?
Response: Thank you so much for your excellent points. We did not choose to use the design weights in the analysis stage for keeping the information at county level. Because the weights at county level are not made public for the regulations of National Bureau of Statistics of China. We could only get the weights at province level. If we choose to use the design weights of province-level, the county level information will be lost. Due to the meaningful and valuable of county information in China, we choose to keep the county level information.
Question 11: P5, lines 36-41, and P6, lines 1-7 -these two paragraphs largely duplicate each other and one should be removed.
Response: Thank you so much for your points. We have removed the duplicated paragraphs in the Methods section.
Question 12: P6, line 16 "…they loaded highly onto a single factor" -please present evidence of this in a supplemental table
Response: Thank you so much for your points. We rechecked the construction progress of the exposure variables and found that this sentence is a typo of this study. The construction of SES was summed by the z-scores for each variable, which do not need to use factor loading in this study. We are very sorry about the typo, and we have dropped this sentence in the manuscript.
Question 13: P6, line 20 -Individual SES included household income, but was this standardized for household size? A household income of 5000 yuan might have very different meaning for a 1-person household vs. a 10-person household.
Response: We are very sorry about we did not make the description clear. Individual SES included household income per capita which was standardized for household size. We have already revised the description of the household income per capita in this version. More details could be found in the manuscript.
Question 14: P6: I was unclear how years of education was combined with qualification status to produce a score -aren't these collinear to start with i.e. someone with a PhD will, by definition have about 20 years of education (in the UK system, assuming they started at 4 years old and continued directly through to PhD), whereas someone leaving with high school qualifications would have about 12.
Response: Thank you so much for your points. The score of the education years was collinear to your mentioned above (no school=0 years of education, primary school=6 years of education, junior high school=9 years of education, senior high school=12 years of education, college=16 years of education, postgraduate degree=19 years of education). We are very sorry that our previous presenting was unclear, and we have already added the details about how to calculate the scores of education years in the section of Methods.
Question 15: P6: Is having a spouse (or not) a risk factor for schizophrenia or is it likely to be attributable to reverse causation?
Response: Thank you so much for your points. We though that there was a bi-directional relationship between having a spouse and schizophrenia. On the one side, less married population was found in schizophrenia group than without schizophrenia group (Table 1) . On the other side, in lower SES areas, we found that married schizophrenia patients are more likely to be picked up by the survey than single people (Appendix Table 1 ). These results may support the bi-directional association of marriage and schizophrenia in this study. We felt very sorry that we could not provide strong evidence to prove this relationship for the restriction of the survey. We would do further study to detect this issue in the future.
Question 16: P6: Rural vs. urban is undefined in the manuscript and this should be corrected.
Response: Thank you so much for your points. Up to now, there is no specific definition of rural and urban areas in China. Urban areas and rural areas are both appointed by the government. There is no specific relationship between the definition of rural and urban and the scale of population or the socioeconomic level. Generally, both cities and towns in China has larger population and better economic development than rural. In this study, we defined cities and towns as urban areas, and other regions as rural areas. We have also added these details into the section of Methods.
Question 17: P6: Since households were recruited as part of the survey design, could household not have been specified in the model as a third level (individuals>households>counties)? This would have, almost uniquely, allowed the authors to partition out variance in schizophrenia risk due to each level -households are typically overlooked in most psychosis research of place effects.
Response: We really appreciate for your excellent suggestions. Because the household level could not provide enough SES variations in the survey, we did not choose to use this level to study SES and schizophrenia. But in the future, we would like to detect the relationship between household level and schizophrenia in other research topics.
Question 18: Table 1 could be improved by showing the sample characteristic differences between those with and without psychosis
Response: Thank you so much for your suggestion. We have already presented the sample characteristic differences between those with and without schizophrenia in this version. More details could be found in Table 1 .
Question 19: P7: In the descriptive statistics, please provide more details of the sample such as sex %, median age (with IQR) and so on.
Response: Thank you so much for your suggestion. We have already added more details of the sample in the section of Results.
Question 20: P7, lines 6-8: These lines are confusingly written and require some attention. Means should also be presented with S.D. in the text. If the variable is not normally distributed means are unsuitable summary measures.
Response: Thank you so much for your suggestion. We have already added more details of the sample in the section of Results. For the variable without normally distribution, we provided the medians and IQRs of the variables instead of means and S.D.
Question 21: P8, lines 11-13: "…people in lower SES circumstances tend to have better tolerance and acceptance of the behavioural and social aspects of the disorder." Even if this is true, it could not explain the differential case ascertainment in your survey which was done by screening of individuals followed by a psychiatric evaluation.
Response: Thank you so much for your excellent points. We have dropped this inappropriate explanation in this manuscript.
Question 22: P8, lines 14-17 -I did not understand this point
Response: Thank you so much for your excellent points. We have dropped this unclear point in this manuscript.
Question 23: P8, lines 19-20 -"Lower SES individuals may not obtain the health benefits of living in advantaged areas" -this may be true, but in your study, higher SES people did not benefit eithertheir risk of schizophrenia was also increased in high SES areas, so this does not seem to follow.
Response: Thank you so much for your suggestions. We have already dropped this improper explanation and revised the section of the discussion. More details can be found in the section of Discussions.
Question 24: P8, line 32-33 "…which is representative of 1.9m people in China". It is true that a sample is representative of itself, but is this sample representative of the wider Chinese population?
Response: Thank you so much for your suggestion. We have revised this point in the section of Limitations.
Question 25: More description of the Hukou system is required for the unfamiliar reader
Response: Thank you so much for your suggestion. We have added more details of Hukou system in this manuscript.
Question 26: P9: You state that substance misuse and family history were not available "from the denominator sources" -do you simply mean from the survey itself, which would have provided the denominator?
Response: Thank you so much for your points. We would like mean substance misuse and family history were not available from the survey itself. We have revised this inappropriate sentence in the manuscript.
Reviewer 2#:
Question 1: This is an interesting paper which should be helpful for understanding the relationship between individual-level, area-level socioeconomic status (SES) and schizophrenia in China. However, I also have a few comments as follow.
Response: Thank you so much for your excellent suggestions and comments. We have thoroughly revised our manuscript according to your comments and suggestions. More details were presented in the revised manuscript.
Question2: This study used samples of schizophrenia with disabilities to explore the relationship between prevalence of schizophrenia and SES. In this study, individuals with psychiatric disability were defined as WHO DAS scores (≥52). Subjects were identified according to WHO DAS, but not the episode of mental disorders (e.g., symptoms of schizophrenia). So many persons with schizophrenia were excluded from this study because their short duration of illness or better social function.
Response: We really appreciate for your excellent points. We totally agree about that many persons with schizophrenia were excluded from this study because their short duration of illness or better social function. Although these findings may underestimate the overall prevalence of schizophrenia, we still choose to use. Because this survey is the unique nationally representative survey, which could provide the information of both schizophrenia and individual-and county-level SES in China up to now. We also added this point in the section of limitation. More details can be found in the manuscript.
Question3: More information of prevalence of schizophrenia (disabilities) in different SES areas should be provided in the text or Tables.
Response: Thank you so much for your suggestion. We have added table 3 to present the prevalence of schizophrenia in different individual SES and area SES. We also added the details in the Results section.
Question4: It may not be reasonable to use "social causation" to explain the episode of schizophrenia in this study, "social drift" may be better to explain the relationship between schizophrenia and SES.
Response: Thank you so much for your points. Although we could not use "social causation" hypothesis to explain the relationship between schizophrenia and SES, our findings are also not consistent with the social drift hypothesis although cross-sectional, since people of low SES are more at risk of schizophrenia in richer areas of this study. We have added these details into the section of discussion. More details can be found in the section of Discussion.
Question5: English of this manuscript should be improved. For example, Page 3: "Although population migration was restricted from…"; "Longitudinal research is to understand …"; and et al.
Response: Thank you so much for your points. We have revised some grammar errors and typos in the manuscript. More details could be found in the manuscript.
VERSION 2 -REVIEW
REVIEWER
James Kirkbride UCL, UK REVIEW RETURNED
18-Feb-2019
GENERAL COMMENTS
Thank you for allowing me to review your revised paper. Well done on presenting very good responses to the concerns of the reviewers and the editors -the paper is improved. I still have some comments for your attention, as follows:
1. P5, Patient and Public Involvement (PPI) -In the UK, and some other Western countries, PPI refers to a specific endeavor to involve patients and the public in the conception, design, conduct and dissemination of the findings from a study. It is ok, here, to state that no PPI was involved in this study as you have done on p5, lines 9-10. That 2.5m people were randomly selected and that 1.9m took part in the survey would not count as "PPI" under this definition -these people are simply the survey participants, but have had no "involvement" in the conduct of the study. Therefore, lines 7-9 (and line 10-11 "This study would be very helpful…" should be deleted.
2. P8, lines 16-18: In your revised manuscript you state that "other potential reason is that advantage areas are associated with high diagnostic rate in schizophrenia because of the advanced diagnosis technology in these areas." I find this argument highly implausible because in this survey you used the same methods of assessment (screen + WHO DAS II) to detect people with schizophrenia. Therefore there should be no differences based on the "technology" available. If you suspect there were such diagnostic/instrument biases at play, these should be discussed in much more detail because they would represent a very severe threat to validity across the whole study. Differential response bias is more likely, and you have revised the paper suitably (including
